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2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified in sections 3 and 4 of this standard. This section does not include
documents cited in other sections of this standard or recommended for additional information or as examples. While every effort has
been made to ensure the completeness of this iist, document users are cautioned that they must meet ali specified requirements
documents cited in sections 3 and 4 of this standard, whether or not they are listed.
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2.2 Governmeni documen

2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form a part of this

document to the extent specified herein. Uniess otherwise specified, the issues of these documents are those listed in the issue of
the Department of Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation (see

6.2).
SPECIFICATIONS

FEDERAL
QQ-N-290 - Nickel Plating (Electrodeposited).
QQ-P-35 - Passivation Treaimenis for Corrosion-Resisting Steei.
QQ-P-416 - Plating, Cadmium (Electrodeposited).

STANDARDS

MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Part.
MIL-STD-1344 - Test Methods for Eiectricai Connectors.

(Unless otherwise indicated, copies of the above speclf ications, standards, and handbooks are available from the Defense Printing

Service Detachment Office, Bigd. 4D (Customer Service), 700 Robbins Avenue, Philadeiphia, PA 19111-5094.

2.2.2 Qther Governmen men n lications. The following other Government documents, drawings, and
publications form a part of this document to the extent specified herein. Uniess otherwise specified, the issue are those cited in the
solicitation.

SP-R-0022 - Vacuum Stability Requirementis of Polymeric Materiai for Spacecraft Appiications.

2.3 Ngnﬁmmmﬂmm The followlng documents form a part of this document to the extent specified herein. Unless

otherwise specmed the issues of the documents which are DoD aqopteo are those iisted in the issue of the DODISS cited in the
solicitation. Unless otherwise specified, the issues of documents not listed in the DODISS are the Issues of the documents cited in

the solicitation (see 6.2).

American Society for Testing and Materials (ASTM)

hatatiadahs 4

ASTM A342 - Test method for permeability of feebly magnetic materiais.
ASTM B633 - Zinc on lron and Steel, Elactrodeposited Coatings of.
ASTM B733 - Autocatalytic Nickel-Phosphorus Coatings on Metal.
ASTM E595 - Materiai from Outgassing in a Vacuum Environment, Totai

Mass Loss and Collected Volatile Condensable, Standard Test Method for.

19103.)
American Nationai Standards institute inc.

ANSI/NCSL Z540-1 - Calibration Laboratories and Measuring and Test equipment, General

requirements
J-STD-004 - Reaquirements for Solder Fluxes
J-STD-005 - Requlrements for Solder Paste
J-STD-006 - Requirements for Eiectronic Grade Soider Aiioys, Fiuxed and Non Fiuxed

Solid Solders for Electronic soldering applications.

(Appiication for copies shouid be addressed to the American Nationai Standar



3.3.4.2.1 Qverall finish. Contact bodies shall have an equivalent or better finish than contacts which are overall gold-plated (see
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classes M and N. The finish on contact bodies of class H connectors shall be electro-tin (see 3.3.1) or an equivalent or better finish
(no organic brighteners). Preliminary plating of another metal is permissible.

3.3.4.2.2 Localized finish. Contact bodies shall be overall nickel plated in accordance with QQ-N-290 or an equivalent industry
standard when avaiiabie, except piating thickness shaii be 30 to 150 microinches thick {see 6.5). Mechanicai operations may be
performed after application of plating.
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. Localized finish: Apply gold to the inside and outside diameter of the contact in area X or Y. Measure gold thickness on

nutsida diamatar of tha contact at mint R or C as nnnlmnhln
CUISIGe Giameier o7 tne contact ai pointl 2 Or L, as appicade

. On socket contacts with integral pressure members area X (zone of tangency) extends from the tip of the contact to .020 inch
beyond the point of tangency, point C on the inside and outside diameter of the contact.

FIGURE 1. Gold thicknegs areas.

NOTES:
1. Overall finish: Measure gold thickness in zone A or B, as applicable.
2
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flgure 1 shall have an equivalent or better finish than

3.3.4.2.2.2 Teminations. Terminations shall be plated as follows:
a. Solder cups: 100 microinches minimum tin-lead plated (see 3.3.1), 50 to 95 percent tin.

b. Insulation displacement: 100 microinches minimum tin-lead ed (see 3.3.1

(.l)
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to 95 percent tin
y 10 3o percent 1in,

c. Printed wiring tails: (See 3.3.1), 100 microinches minimum fin-iead piated (see 3.3.1).
3.3.5 Dielectric materials.

3.3.5.1 Insert. Insert materials shall conform to diallyl phathalate resin (see 3.3.1) or thermoplastic polyester (see 3.3.1), for
classes D, G, M, and N connectors. Insert dielectric material for classes H and K shall be glass.

3.3.6 Metal components. Metal components shall be of high grade corrosion resistant material or a material treated to resist
corrosion which wiii aiiow the compiete connector assembly to meet the requirements of this specification.

3.3.6.1 __lms__(g_ags_qs_en_qng_m 3/. Shelis shall be cadmium plated in accordance with type 11, class 2 of QQ-P-416 or an
equivalent industry standard when available or zinc plated in accordance with ASTM B633. A preiiminary piating of another metai is
permissible. The resulting finish shall be electrically conductive, and shall be of a golden color to ensure that the chromate finish has

been prope y applied. Corrosion-resistant steel parts including shells shall be passivated in accordance with QQ-P-35 or an
n, i r
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3.3.6.2 Ein T ¢l n Unless otherwise specified, all metal parts for class H connectors shall be tin plated (see
3.3.1). Preliminary plating of another mptal is permissible,

3.3.6.3 Einish for ciasses D, K, and M conneciors. Ail metai paris for ciasses D and K conneciors shalii be electricaily conductive
nickel-phosporus conforming to ASTM B733, class 1 or 2, type lll, .0005 inch minimum thickness, or an equivalent industry standard
when available class 1 or 2, grade B, finish shall be dull Use of a suitable underplate is permissible. For class M, the finish shall be

mmled (o e m ool ALI.. ey -.-..l.. b fana B B\ aihiartimdarmiaba chall mad bha ciaadd
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3 4 w&_@m Connectors shall be of the physical dimensions specified (see 3.1). Connectors shall be
so designed that neither the pins nor the sockets will be damaged during normal mating of counterpart connectors.
3.4.1 Contact interf n. Contacts interface design shaii be as specified on individuai standards or military specification
sheets (see 3.1)
Soider coniacis contacis shail be nonrem inse et o er cup terminais as

3.4.1.1 Solider contacts. Soide
speclfied (see 3.1 and 3.3.1). Sol
liquid solder shall escape.

10nfén|6'\iabié fro mi he insent, shaii have eyeiet or soide
at during soldering, no components wi

3.4.1.2 Crimp contacts. Crimp contacts (see 3.3.1) shall be as follows:
Connectaor densitvy Contact size
High 22D socket
High 22D pin
Standard 20 pin
Standard 20 sockst
3.4.1.21 mmmj_remg_a_tm Crimp removable connectors shall be designed for contact insertion and removal
with the applicable tools (see 3.3.1).

3.4.13 W Ciasses H and K coniacts shaii be permanentiy fused in piace and shaii have eyeiet or soider
cup terminals, as specified (see 3.1 and 3.3.1).

nonremovable fro!

8 mrmbante abhall ko m the |
t CONACTS Snaw 08 NoNT8Movamig It (R =R

insiiiation di splacement contacts

3.4.1.4 |nsulation m . Insulation displace
specified (see 3.1).

3/ Cadmium finished parts (F suffix PIN's) can be used interchangeably for non suffix parts.
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3.4.2 Insert design and construction. Inserts shall be designed with suitable sections and radii such that they will not readily chip,
crack, or break in assembly or in normal service. Inserts shall be molded or bonded with a bond barrier between all adjacent
contacts and outside edge, one-piece construction, except for IDC. Pin entry openings on socket insert faces shall be as small as
practicable. Socket inserts shall provide adequate protection against a pin contacting a socket before the mating pair of connectors
has been polarized. The inserts shall be so designed that the inserts cannot be removed from the shells. The contact retaining
system shall be free of foreign material, adhesive, or any obstruction that would prevent smooth contact insertion and positive
retention. The contact retention system for removable crimp contact connectors shall be a metal retention clip.

3.4.2.1 |nsert arrangement. The insert arrangement shall be as specified by the connector part number (see 3.1).

3.4.2.2 Contact alignment and stability. With all contacts in place, the alignment of pin and socket contacts shall always permit
engagement irrespective of buildup of allowable tolerances on hole locations, distortion of contacts due to crimping, and insert
location in the shell.

3.4.3 Shell design. The shell shall be designed to positively retain the insert and shall be so constructed that the insert cannot be
removed.

3.4.3.1 Shell polarization. Polarization shall be accomphshed by a keystone shape shell design with polarization accomplished
before engagement of the pins and sockets.

3.4.3.2 Mounting. Connectors shall be provided with means to fasten the shell securely to a mounting surface. Classes H and K
connectors shall be provided with solder mounting provisions, or with provisions for external mounting hardware (see 3.1).

3.4.4 Interchangeabili in ility.

3.4.4.1 Intermatability. Plug and receptacle connectors having the same shell size, keying and contact arrangement shall be
intermatable. Materials and processes used shall be completely and totally compatible with materials and processes used to supply
components supplied to MIL-C-24308C. This compatibility shall not be subject to any precautionary, installation or maintenance
procedures not in place as of 26 January 1989.

3.4.4.2 Interchangeability. All connectors and accessories having the same military PIN shall be completely interchangeable with
each other and MIL-C-24308C having the same military PIN with respect to installation (physical), performance (function) and
intermatability, as specified herein. Solder and crimp contact connectors shall be intermatable (see 3.1).

3.4.5 Mated spacing. Connectors shall meet applicable performance requirements when mated within the spacing shown below.

PLUG PIN
ﬁ SHELL SIZES
182.265+015
SHELL SIZES

/)\ 3,4,5,&6 256 £015
RECEPTACLE SOCKET

3.5 Performance. Connectors shall be designed to meet the performance requirements specified herein.

3.5.1 neti il i M an . The relative permeability of classes M and N connectors shall not exceed 2 mp
when measured as specified in 4.7.3.

3.5.2 Maintenance aging (crimp type). All crimp-contact connectors shall be capable of conforming to the requirements of 3.5.3
and 3.5.4 after maintenance aging of 4.7.4.
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3.5.3 Contact insertion and removal forces. The axial forces required to insert and remove removable contacts shall conform with
the applicabie requirements of fabie | when tesied in accordance with 4.7.5.

TABLE I. (Contact insertion and removal forces {(pounds maximum)
Contact size
20 22D
Insertion 4 4
Removal 4 4

354 an_gfg_rg_e The force for mating and unmating of counterpart connectors shall meet the requirements of
table Il. The connectors used in this test shall have the complete complement of contacts. Testing shall be as specified in 4.7 .8,

as Spel

TABLE II. Mating and unmating forces (pounds)

Unmating Mating

Minimum Maximum Maximum

Shell Class Class Class
size G, D, M, N H, K G, D, M, N H, K G, D, M, N H, K
1 0.75 1.50 6.0 7.00 10.0 7.25
2 1.00 2.00 10.0 13.00 17.0 13.00
3 1.75 3.25 17.0 21.25 28.0 21.25
4 2.50 4.50 24.0 31.25 39.0 31.25
5 3.25 5.50 30.0 42.25 49.0 42.25
6 4.50 - 39.0 |} @@ ----- 65.0 | -----

3.5.5 Contact retention. Contacts for classes G, D, M, and N connectors shall be retalned in their inserts by a 9-pound (minimum)

force. The axiai dispiacement of contacis shaii not exceed 0.012 inch (0.30 mm) while under ioad (see 4.7.7).

3.5.6 Dielectric withstanding voltage. Unmated connectors shall show no evidence of breakdown or flashover when subjected to
the test voitages and aititude of tabies ili and iV. Corona shali not be considered as breakdown. Testing shalii be as specified in
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TABLE III. Tvpe I and II test voltage (rms 60 hertz ac volts). 1/
Humidity conditioned All other
Altitude (see 4.7.14) conditions
Class Class Class Class
G, D, M, N H, K G, D, M, N H, K
Sea level 600 400 1,000 750
70,000 feet - -—— 325 175

These are not working voltages.

TABLE IV. Type IJI test voltage (xms 60 hertz ac volts). 1/
Humidity conditioned All other conditions
Altitude (see 4.7.14)

Class G

Sea level
70,000 feet

500

500
200

1/

357

These are not working voltages.

| i a

Cable retention (flat cable only).
applied force without mechanical damage.

3.5.8 Insulation resistance at ambient temperature. The insulation resistance of unmated connectors
shall conform with the applicable requirements of table V when tested in accordance with 4.7.10.

nly). When connectors are tested as specified in 4.7.9, they shall withstand the minimum

TABLE V. Ipnsulation resistance.
Humidity conditioned (see 4.7.14) All other
conditions
After step 6 of method After 24 hours of
1002 of MIL-STD-1344 or conditioning (method 1002
an equivalent industry of MIL-STD-1344 or an
standard when available equivalent industry
standard when available)
Megohms (min)
1 1.000 5,000




3.5.9 Contact resistance. Contact resistance for mated pairs of pin and socket contacts shall be as required by table VI when

tested in accordance with 4.7.11.

MIL-PRF-24308D

TABLE VI. Contact resistance (millivolts maximum) .
Contacts
Contact AWG Test Class
size or wire current
type size (amperes) G, D, M, N H, K
After All After All
salt others salt others
spray condition spray condition
s £
24 3.0 55 45 -—- -——-
20 20 7.5 65 55 - -—
24 2.0 -— —— ind 165 ind 165
20 5.0 - —_——— avg 90 avg 70
IDC 28 1.0 75 65 -—- ~—-

3.5.10 Contact engagement and separation forces

tested in accordance with 4.7.12.

. Socket contacts shall conform with the forces specified in table VIl when

TABLE VII. Contact engagement and separation forces {ounces).
Initial
Solder Maximum individual Maximum average Minimum separation
contact engagement force engagement force force (ounces)
size (ounces) using (ounces) using using
maximum diameter maximum diameter minimum diameter
test pin test pin test pin
22D 12.0 ’ 9.5 0.7
20 18.0 12.0 0.7
IDC 18.0 12.0 0.7
After conditioning
22D 14 11.4 0.6
20 22 14 0.6

3.5.11 Temperature cycling. There shall be no damage detrimental to the operation .of the connector after being subjected to the

temperature extremes of table VI in accordance with 4.7.13.
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TABLE VIII. r Xt rem
Extremes °C
Low -55 +0
High +125 +3
-0
3.5.11.1 Temperature ¢ycling (classes D, K. and M). There shall be no damage detrimental to the connectors operation after

being subjected to testing in accordance with 4.7.13.1. Following the test, the connectors shall withstand the sea level dielectric
withstanding voltage specified in table IlI.

3.5.12 Air leakage (cla; H and K connectors). When tested as specified in 4.7.14, the air leakage rate of classes H and K
connectors shall be no greater than one micron cubic foot per hour at a differential of one atmosphere (1.04 x 10°* atmospheres
cm®s). The specified leakage rate shall apply only through the connector and not through the flange to the mounting surface joint.

3.5.13 Humidity. Connectors shall meet the applicable dielectric withstanding voltage and insulation resistance requirements (see
3.5.6 and 3.5.8) when tested as specified in 4.7.15.

3.5.14 Vibration. Mated connectors shall not be damaged and there shall be no loosening of parts due to vibration. Counterpart
connectors shall be retained in. engagement and there shall be no interruption of electrical continuity or current flow longer than 1
microsecond when tested as specified in 4.7.16.

3.5.15 Shock. Mated connectors shall not be damaged and there shall be no loosening of parts, nor shall there be an interruption
of electrical continuity or current flow longer than 1 microsecond during the exposure to mechanical shock, as specified in 4.7.17.

3.5.16 Durability. Counterpart connectors shall show no mechanical or electrical defects detrimental to the operation of the
connector as specified in 3.5.4 and 3.5.10 after 500 cycles of mating and unmating as specified in 4.7.18.

3.5.17 Salt spray (corrosion). Mated connectors shall show no exposure of base metal due to corrosion which will affect
performance as specified in accordance with 3.5.4 and 3.5.8, when tested as specified in 4.7.19.

3.5.18 ize pin exclusion. Socket contacts shall exclude the entry of the test pin indicated in table IX when tested as specified
in 4.7.20. After testing, the contacts shall meet the contact resistance requirements of 3.5.9.

TABLE IX. Overgize pin exclusion.

Contact Pin diameter

20 .046

3.5.19 Resistance to test probe damage. Socket contacts shall meet the engaging and separating force requirements of 3.5.10
and shall show no evidence of visible damage when tested as specified in 4.7.21.

3.5.20 Fluid immersion. Connectors shall mate within the forces specified in 3.5.4 after being subjected to the fluid immersion test
of 4.7.22.

3.5.21 Insert retention.

3.5.21.1 | r i | M N). Inserts shall not be dislocated from their original positions with an axial load of
60 Ib/in? applied as specified in 4.7.23.

3.5.21.2 Inser retention (classes H and K). Classes H and K inserts shall not be dislocated from their original positions or
damaged when an effective pressure differential of 200 Ib/in? is applied as speclfied in 4.7.23.

10
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3.5.22 Contact pin strength. 'Contact pin strength shall be such that a force of 2 pounds + ounce will not produce a permanent set
in excess of .005 inch (0.13 mm) when tested as specified in 4.7.25.

3.5.23 Solderability. Solderable, nonremovable contact terminations shall withstand the test specified in 4.7.24. Printed wiring

tails shail meet the soiderability requirements of MiL-STD-202, method 208 or an equivaient industry standard when available when
available.

PR S,

3.5.24 Therma! vacuum outgassing {classes D, K, and M). The antire connector asssm biy, Gl‘l ed in accordance with
47. 26 shall have maximum total mass los (TML) of 1.0 percent of the original specimen mass and s have a maximum volatile
condensabie material (VCM) content of 0.1 percent of the original specimen mass.
3.5.25 Resistance to soldering heat. Solderable, nonremovable contact connectors shall withstand the tests specified in 4.7.27.
3.6 Marking. Connectors shall be marked in accordance with method | of MIL-STD-1285 or an equivalent industry standard, and

shall include the military PIN (see 3.1), the manufacturer's name or code symbol, and date code.

3.6.1 Insert marking. Raised or depressed characters may be used. Markings are shown on the applicable military specification
sheet or standard. Socket face and pin face are the opposite. Contact position markings shall appear on both srdes of the insert.

On insulation displacement connectors, the first and last pin number of sach row shall be marked clearly on the housing.

3.6.1.1 Contact designations. All contact iocations shall be designated by identifiable characters on the front and rear faces of the
insert or insert assembly. Positioning and arrangement of the characters shall be such that the corresponding contact location may

be readily identifiable. Connector shell marking ‘and insert marking shall remain legible after completaon of 1he tests specified in 4.5.

3.6.2 Qo_n_e_cjguki_nag_agg Each connector kit package shall contain a removable contact connector (marked with the complete
connector p or part number), a full ¢ complement of contacts for the connector, and an applicable insertion/removal tool as required by ‘the

i 4 /. n
detail specif .cmic". sheet (see 3.1).

3.7 Workmanghip. Connectors shall be processed in such a manner as to be uniform in quality and shall be free from burrs,

crazing, cracks, voids, nimbles, chins, blisters, pin holes, chnm cutting edges, and other defacts that will adversely a‘fec’ lifa

W Uuior

servrceablllty or appearance Sharp cuttlng edges are acceptable on the terminations of IDC connectors.

3.8 Part or identification number (PIN). The PIN shall consist of the letter "M"; the basic number of the specification sheet, an
assigned dash number (see 3.1), and as

M 24308/1 -1 F
I | ] ]
Military designation  Specification = Dash number Finish
sheet number For class N:
F = Cadmium 4/.

P = Pagsivated stainless steel.
No suffix = Cadmium or zinc 4/, 5/
For ciasses G and H:
F = Cadmium 4/
No suffix = Cadmium orzinc 4/,5/

Car alacana N and .
~Of Ciasses U and A!

Class D and class K connectors have a nickel
finish, no suffix is required.
For class M:

Class M connectors have a gold finish,

no suffix is required.

4/

suffix PIN are to be used for c«dmlum finished parts after 1 July 1987.
5/’ nc finish i ar

active for new deslign effective as of the date of MIL-C-24308C
4. VERIFICATION

4.1 Test equipment and inspection facilities. Test and measuring equipment and inspection facilities of sufficient accuracy, quality
and quantity to permit performance of the required inspection shaii be estabiished and maintained by the contractor. The
establishment and maintenance of a calibration system to control the accuracy of the measuring and test equipment (i.e. ANSI/NCSL

Z540-1, ISO 10012-1 part 1 or comparable standards) shall be required.

11
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4.1.1 Assembly plants. Assembly plants must be listed on or approved for Iisting on the applicable Qualified Products List. The
qualmeu connecior manufacturer shaii cerury that the assemoly plant is approveo for the distribution of the manufacturer's parts The
assembly plant shall use only piece parts supplied by the qualified connector manufacturer. No testing other than visual examination
is required of certified piece parts obtained from the qualified connector manufacturer, except when there is cause for rejection. All
assemblies produced at the assembly plant shall be subjected to examination of product to assure that the assembly process
conforms with that established at the qualified manufacturing plant. Quality control requirements shall be the same as required for

the qualified connector manufacturer.

41.2 i Reliability igh reliabili ractice . An established reliability and a high reliability practice shall be
estabiished and maintained. Evidence of such compiiance shaii be verified by the qualifying activity of this specification as a
prerequisite for qualifications and continued qualifications effective 24 months after the date of this document.

. Materials inspection (see 4.3).

a

h Dualifinatinn inenantinn fenn A R)
Y. uaniivauvii fiSpcSLuuuvl (9% S.J).
C

. Verification of qualification (see 4.6).

4.3 Materials inspection. Materials inspection shall consist of certification sunnorted by verifying data that the materials, as

Mawenias o uQil 2nan CONisist OF Gertiicandrl P ITS Wy LRI WAL UIT TodiThiANS, 4o

specified herein and on the specification sheet (see 3.1), used in fabricating the oonnectors are in accordance with the applicable
referenced inspections or requiremenis prior to such fabrication.

4.4 Inspection conditions. Unless otherwise specified herein, all inspections shall be pertormed in accordance with the te

st
the "GENERAL REQUIREMENTS" of MIL-STD-1344 and MIL-STD AL s et P T W SRy
e GeENERAL REWUINEVMIEN TS O MIL-O 1 U-1344 and miL-o1 U'éU‘ ordn equtvalelll Illuuuly Sana

available .

ROy TPy R

conditions specified in
when available when

4.5 Qualification ingsnaction. Qualification ingnaction shall ba narformed at a laboratory acce
HH wUaiiCaion nsSpeculn snan 08 peinoiMmeC al & ;aotrawlly atCe

on sample units produced w»th equipment and procedures normally used in production.
Use of alternate materials, piatings, and processes (see 3.3.1) shall be identified for inclusion in the product test documentation.

4.5.1 Sample size.

4.5.1.1 Connectors. A minimum of six completely assembled plugs and receptacles of the class (1.2.1) with the insert
arrangement of the largest size connector of the type (1.2.3) with the same style of termination (1 2 2) for which qualification is
desired, shall be subjected to the examinations and tests, except for thermal vacuum outgassing, in the sequence shown in table X
For classes D, K, and M, all the nonmetallic materials, including lubricants, of two additional connectors shall be subjected to the
thermal vacuum outgassing test. if classes G and N or M and D are being qualified at the same time, a minimum of three completely
assembled niuas and rnnnntnr-lne with the insert arranaement of the laraest size connector of the hmo I1 2 ‘l\ with the samea stvle of

termination (1.2.2) of each class (classes G and N, 3 class G, 3 class N; classes D and M, 3 class M 3 class D) shall be subjected to
the examinations and tests, except for thermai vacuum outgassing, in the sequence shown in table 'x'ii For classes D and M, ail the
nonmetallic materials, including lubricants, of one additional connector of each class shall be subjected to the thermal vacuum

outgasslng test. The connectors shall have a full oomplement of contacts. Half of the class H and class K contacts shall have solder
cups and the remainder shall have eyelets. The samples subjected to qualification testing shall be provided with counterpart
connectors for those tests requiring mating assemblies. The counterpart connectors provided for this purpose shall be new,
previously qualified connectors or new connectors submitted for qualification testing. Suppliers not producing mating connectors

ehall aithmit erthetantiatina rartifinatinn data that tacte wara narfarmad with anatifiad catintarnant cannactare  Tha eamnlac ghall ha
Snan SUsin SUdSianuaung, Ceruntauln Gaia vial 188iS Weie periGnnel wWini QUainsl Couneipan CoNNSCiliS. 1118 Sampies Snan S

taken from a production run and shall be produced with equipment and procedures normally used in production.

4.5.1.1.1 Printed wiring board connectors. When qualifving plugs and receptacles of printed wiring boards termination types, both

the plug and receptacle shall be mounted to printed wiring boards and test as mated connectors.

4.5.1.2 Qualification of additional connectors. For all other connector sizes of the same type, class, and style of termination for
which qualification is desired, two each of the completely assembled plugs and receptacles shall be subjected to the examinations
L]

, ch
memed dmndn I M namianAn ahav In dnhia VI Blatins nhicsa and eanantanlas ahall ha Sirmiahad
aly wsid> i U1 SoYyusiive SITUwi il DIT All. Vialllly pluya arnu rguopliavicg Sliiall Uo iunnshou.

1.3 Preparation of samples. Connectors shall be wired with approximately 2 feet of wire (see 3.3.1) and table X. Half of the

ntnrc of each tvne shall ha wirad with the maximum wira size and the remainder shall ba wirad with the minimum wire size

nna
VB IDULIUIS Vi DAL ty pT SHicn WY SV ol Wa e SILD QG e T e S SV (SR F A

specified in table X. Termlnatlon of wires to contacts shall be accomplished as follows: A crimping tool (see 3.1 and 3.3.1), shall be
used for removable contacts. Soidering shall be used (see 3.3.1) for nonremovabie contacts. insulation displacement connectors
shall use flexible, flat, unshielded, round conductor cable (see 3.3.1).
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Contact size Maximum Minimum
20 20 24
22D 22 28
IDC 28 stranded 28 stranded

pa

4.5.2 |nspection routine. The sample shall be subjected to the inspections specified in table
H i nA

a machaninal inenantinn hafara wirina leaan A £ 41 9
Qi HISUHQIvAai HispoLuvii USIivic wininiy \ovc . 1.2

1, in the order shown. All sample

4.5.3 Failures. One or more failures shall be cause for refusal to grant qualification approval.

454 gnfugg] on of ggglmggj on. To verify qualification, the contractor shall make available a report at 12 month intervals to the
qualifying activity. The qualifying activity shalil estabiish the initiai reporting avaiiability. The report shaii consist of:

a. A summary of the results of the tests performed for inspection of product for delivery (group A), indicating as a minimum
the number of lots that have passad and the number that have falled. The resuils of tests of all reworked lots s nah be
identified and accounted for.

h Tha racuilte nf tacte narfarmed for narindic inenaction (araun RY includi n tha numhar and mada nf failiirae Tha tact

b. The results of tests performed for periodic inspection {group B), including the number and mode of failures. The test

report shall include results of all periodic inspection tests performed and compl eted dunng the 36-month period. If the test
resuits indicate nonconformance with specification requirements, and corrective action acceptabie to the qualifying activity
has not been taken, action may be taken to remove the failing product from the qualified products list.
The contracior shail immediately notify the qualifying activily at any time during the 36-month period that the inspection data
indicates failure of the quallﬁed product to meet the requirements of this specification.

AL f‘nn(nmnnnn inanantinn

2.0 LOMONNIANce WiSpeCuvii.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shall consist of group A inspection.

4611 Lﬁmmpgj An inspection lot shall consist of all connectors or removable crimp contacts, as applicable, covered by one

specification sheet, produced under essentiaily the same condiiions, and offered for inspection at one iime.
4.6.1.2 Group A inspection. Group A inspection shall consist of the inspections specified in table Xlil, in the order shown.

4.6.1.2.1 Sampling plan (group A). Table Xl tests shall be performed on a production lot basis. Samples shall be selected in

accordance with table XI. If one or more defects are found, the lot shall be screened for that particular defect and defects removed.
A new samnle of narts shall be selacted in accordance with table X1 and all group A tests again performed. !f one or more defects

73S ST UF Paris Siidn DS STIDLITU I SLUUFUGIILS Sty SaUiS /AT SHU o WS ayant e Ceielic

are found in the second sample, the lot be rejected and shall not be supplued to thls specnflcatlon

Lot size Sample size
1 to 50 5
51 to 90 7
91 to 150 11
151 to 280 13
281 to 500 16
501 to 1200 19
1201 to 3200 23
3201 to 10000 29
10001 to 35

4.6.2 Retention of quaiification. Retention of quaiification inspection on connectors shaii consist of the examinations and tests

shown in table XIl. Shipment shall not be held up pending the results of this inspection.

13
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TABLE XII. Qualification inspection. 1/ ]
Inspection Requirement Test Connector
paragraph method class 2/
paragraph I + T > | o 4 5
Group |
Visuai and mechanicai inspection 3.1,8.3, 3.4, 4.7.2 X X| x| X X
3.5,and 3.6
Magnetic permeability (classes N and M) 3/ 3.5.1 4.7.3 X X
Maintenance aging (crimp type) 3.5.2 47.4 X X
Contact insertion and removal forces 3.5.3 475 X X
Mating and unmating force 3.54 4.7.6 X X
Contact retention 3.5.5 477 XX X}1 X
Dielectric withstanding voltage: 3/
At sea level 356 4.7.8.1 XX X] X X
At aititude 356 4.7.8.2 XX X] X X
Contact retention (flat cable only) 357 47.9 XX X] X X
Insulation resistance at ambient 3.58 4.7.10 X1 X1 X X X
temperature 3/
Contact resistance 3.5.9 4.7.11 X X X
Contact engagement and separation forces 3.5.10 4.7.12 X X | X
Mating and unmating force 354 476 XXXy X X
Temperature cycling (classes G, H, and N) 3.5.11 4713 XIx1ix1l x X
Temperature cycling (classes D, K, and M) 3.5.11.1 4.7.13.1 X1 X|X] X X
Air leakage (classes H and K) 3.5.12 4.7.14 X
Humidity 3.5.13 4.7.15 X] X| X] X X
Dielectric withstanding voltage 356 478 XxIxtx!t x !t x
Insulation resistance 3.5.8 4.7.10 XIXIxi X X
Vibration 3.5.14 4.7.16 X} X | X X X
Shock 3.5.15 4717 X1 X| X X X
Durability 3.5.16 4.7.18 XX X] X X
Contact engagement and separation forces 3.5.10 4.7.12 X X | X
Mating and unmating force 354 476 XXX X1x
Salt spray (corrosion) 3.5.17 4.7.19 X|X| X]| X X
Contact resistance 3.5.9 4.7.11 X X X
Resistances to test probe damage 3.5.19 4.7.21 X X
Contact engagement and separation forces 3.5.10 4712 X X
Fluid immersion 3/ 3.5.20 4.7.22 X1 X1 X X X
Mating and unmating force 3/ 354 4.7.6 X X| X] X X
Insert retention 3.5.21 4.7.23 X XX X X
Contact pin strength 3.5.22 4.7.25 X X X
Visual and mechanical inspection 3.1,33, 34, 47.2 X XXy X X
3.5,and 3.5
Thermal vacum outgassing (classes D, K, 3.5.24 4.7.26 X| X} X X X
and M) 4/
Group |l
Resistance to solder heat 3.5.25 4.7.27 X X X
Group ili
Solderability 5/ 3.5.23 4.7.24 X X X
Contact pin strength 3.5.22 4.7.25 X X X

See footnotes on next page.
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/1DC Connectors shall meet the test requirements specified for classes G and D nonremovable contact connectors.
Connector class:

[’s\ [

. Classes D and G - Removable contact connectors.

. Classes D and G - Nonremovable contact connectors.
Classes M and N - Ramovabla contact connectors.

Classes M and N - Nonremovable contact connectors.
. Classes H and K - Nonremovable contact connectors.

conop

ke

Not applicable for periodic inspection.

Lg

See 4.5.1.1 {nonmetallic materials of two connector assemblies).

L4

Not appilicable for crimp, wrappost, and IDC contacts.

TABLE XIII. Group A inspection.

Inspection Requirement Test method
paragraph paragraph
Visual and mechanical 3.1, 3.3, 3.4, 4.7.2
inspection 3.5, and 3.6
Contact engagement and 3.5.10 4.7.12

separation forces

\.‘ﬂUIll emovable contacts )

Insulation resistance at 3.5.8 4.7.10
ambient
Dielectric withetanding 2 8 & A7 9
Dielectric withstanding 3.5.6 4.7.8
voltage
4.6.3 Perigdic in ion. Periodic inspection shall consist of group B inspection. Except where the results of this inspection

show noncompliance with the applicable requirements (4.6.3.1.4), delivery of products which have passed group A shall not be
delaved nnnr'lmn the results of this nArindm insnactions.

ayel p QUG HISpelhor

4.6.3.1 Group B inspection. Group B inspection shall consist of the inspections specified in table XII, in the order shown. Group

n
B inspection shall be made on sample units which have been randomly selected from inspection lots which have passed the group A
inspection.

4.6.3.1.1 Sampling plan.

Group I: Sample connectors consisting of two mated pairs of each class, of each type, of each style of termination of each
siza and all the nonmetallic materials inrlndmn tubricants of ona connector of class D. K. and M for which ratantio

SILe gl all IVREIL NARNRIS, Hiu RIS, one connecior of Ciass L, K, ang M 10 winich reention

of qualification is desired shall be selected every 24 months. Upon passing this inspection two consecutive times,

the contractor may select sample connectors every 36 months. If production of a particular part number is not
current, the group R tests must take nlarn at the tima nrndl iction is resumed. The testing shall ravert to the griginal

Suiter D IBStS st AR piase al FLOLLLULN IS YOS WO LIy St IV VUL Y L IT Uliyn

schedule whlch |s applied to a newly quallfled product If group B testing on classes G and N, D and M, or G, N, D,

M is desired, one completely assembled plug and receptacle of each class shall be subjected to the examinations
and tasts in liau of two of a glnnln class.

Group ll: One each of plug and receptacle with the largest insert arrangement being tested shall be submitted.

Group lIl: Twenty contacts each, pin and socket solder type termination being tested shall be submitted for solderability
requirements and eight pin contacts of each type being tested shall be submitted for contact and pin strength
requirements,

4.6.3.1.2 Eailures. if any sample units fail to pass group B inspection, the entire sample shall be considered to have failed.

4.6.3.1.3 Disposition of sample units. Sample units which have been subjected to group B inspection shall not be delivered on the
contract.

15
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4.6.3.1.4 Noncompliance. If a sample fails to pass group B inspection, the manufacturer shall notify the qualifying activity and the
cognizant inspection activity of such failure and take corrective action on the materials or processes, or both, as warranted, and on all
units of product which can be corrected and which were manufactured under essentially the same materials and processes, and
which are considered subject to the same failure. Acceptance and shipment of the product shall be discontinued until corrective
action, acceptable to the qualifying activity has been taken. After the corrective action has been taken, group B inspection shall be
repeated on additional sample units (all inspections, or the inspection which the original sample failed, at the option of the qualifying
activity). Group A inspection may be reinstituted; however, final acceptance and shipment shall be withheld until the group B
inspection has shown that the corrective action was successful. In the event of failure after inspection, information concemning the
failure shall be made available to the cognizant inspection activity and the qualifying activity.

4.7 Methods of inspection.

4.7.1 Testmethods. The following identified tests and test methods assure connector integrity within typical operating conditions
and applications. Alternate commercial industry standard test methods are allowed, however when and alternate method is used, the
qualifying activity must be notified prior to performance of the test. The test methods described herein are proven methods and shall
be the referee method in cases of dispute.

A '7 ’) \luana| and manrhaniaal inanantinn  NAa Yo te} nA A, all b —-\-n-. PR A PN
VIQUA Qi iy viigyiigi el n|og§¥; \JEl. LONNeCiors anG \.:Ulllﬂbl: ollall vo UAGIIIII IW IU Vvllly l,l Il:l IIIU um SHDIIT laeinais

design construction, marking, and workmanship are in accordance with the applicable requirements (see 3.1, 3.3, 3. :t 3.5, and 3.6).

4.7.3 Magneti rmeabili i} Mand N .5.1). Permeability shall be measured on classes M and N connectors with
an instrument conforming to ASTM A342 or an equivalent industry standard when available when available . The connectors may
be wired or unwired, but shall not be carrying current. Requirements shall be as specified in 3.5.1.

4.7.4 Maintenance aqging (crimp contact connectors only (see 3.5.2)). Connectors shall be tested in accordance with method 2002
of MIL-STD-1344 or an equivalent industry standard when available when available . Installing/removal tool shall be in accordance
with the applicable specification sheet (see 3.1). Four contacts or twenty percent of the contacts, whichever is greater, shall be
tested.

4.7.5 Coniaciinseriion and removai iorces {see 3.5.3]. Coniacis shaii be inseried and removed in accordance with meihod 2012 =
of MIL-STD-1344 or an equivalent industry standard when available when available . Instailing/removal tools shall be in accordance
with the applicable specification sheet (see 3.1).

4.7.6 Mating and unmating force (see 3.5.4). Mated connectors shall be tested in accordance with method 2013 of MIL-STD-1344
or an equivalent industry standard when available when available . The rate of mating and unmating shall be 1 to 10 inches per
minute.

4.7.7 Contact retention {see 3.5.5). Connectors shall be tested in accordance with method 2007 of MIL-STD-1344 or an
equivalent industry standard when available when available . The following details shall apply:

a. Axial direction: Shall be applied in both directions.
b. Axial load: As specified.

4.7.8 Dielectric withstanding voltage (see 3.5.6).

4.7.8.1 Sea level. Unmated connectors shall be tested in accordance with method 3001, condition |, of MIL-STD-1344 or an
equivalent industry standard when available when available . The applicable test voltages specified in 3.5.6 shall be applied
between all adjacent contacts and between the shell and each peripheral contact. Requirements shall be as specified in 3.5.6. For
group A inspection testing, voltage may be applied for a minimum of 10 seconds.

4.7.8.2 Altitude. The connectors shall be tested in accordance with method 3001, condition IV, of MIL-STD-1344 or an equivalent
industry standard when available when available . After 5 minutes at the simulated altitude, the connectors shall be tested as
specified in 4.7.8.1.

4.7.9 Cable retention (fiat cable only) (see 3.5.7). The unmated wired connector with strain relief, when applicable, shall be
mounted by normal mounting means and aligned with the test fixture. An axial force of 8 ounces per contact shall be applied. The

force shall be applied 6 inches from the mating face of the connector to the cable and shall pull away from the connector in a
direction that will put the maximum stress on the contact-cable interface.

4.7.10 |nsulation resistance at ambient temperature (see 3.5.8). Unmated connectors shall be tested in accordance with method
3003, test condition B, of MIL-STD-1344 or an equivalent industry standard when available when available . The resistance shall be
measured between 50 percent, but not less than four pairs of adjacent contacts and between 50 percent, but not less than six
contacts adjacent to the shell and the shell. The contacts selected shall be those having the closest spacing between measurement
points and the measured resistance shall be as required by 3.5.8.
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4.7.11 Contact g§ §1g gg (see 3.5.9). Contacts shall be tested in accordance with method 3004 of MIL-STD-1344 or an
equivalent industry standard when available when avaiiabie . A minimum of four mated coniacis or 20 percent of the mated
contacts, whichever is greater, shall be measured in each connector being tested. The following details apply:

Preparatlon Connectors mated

Test current: Maximum contact current rating (see 3.5.9).

Test circuit for nonremovable and ciasses H and K conneciors shaii be as shown in method 3004. Test circuit for iDC
connectors shall be as shown on figure 2.

apow

4.7.11.1 Ciasses H and K pin coniacis. Ciasses H and K pin coniacis shaii be maied with counierpari copper based aiioy socket
contacts for the test of 4.7.10.

P\ OPTIONAL
l OWER AN ———
\ ./ SUPPLY .
"L
H Ir W:ud_n]—
—0n i nOm ]
Lol 8 [ Uo b |
m I 0 F
)
g N w‘f
FIGURE 2. Contact resistance test circuif for iDC conneciors.
4.7.12 Mﬂﬂg@qg_em_amwmhm Contact engagement and separation forces shall be tested in
accordance with method 2014 of MiL-STD- 1344 or an equivaient indusiry standard when avaiiabie when avaiiabie . Four contacis

I
or 20 percent of the contacts, wi hlchever is greater, shall be measured in each connector being tested. The following details apply:

a. insert and separate a maximum diameter pin in and from each socket contact, then insert and remove a minimum
diameter pin in the same sockets. During separation of the minimum diameter test pin, the minimum separation force

shall conform to 3.5.10.

b. Insert and separate a maximum diameter pin in and from each socket contact three times. During the third cycle, the
engagement force shall conform to 3.5.10.

4.7.13 Temperature cvcling (classes G. H. and N) (see 3.5.11). Unmated connectors shall be tested in accordance with method
1003, test condition A, of MIL-STD-1344 or an equivalent industry standard when available when available , except that the minimum

temperature shaii be as specified in tabie Viii. At the compietion of the iast cycie, the connectors shaii be retumed to room
temperature for further examination and shall meet the requirements of 3.5.11.

4.7.14.1 Temperature cyciing {ciasses D, K, and M) (see 3.5.11.1). Mated connectors shaii be tesied in accordance with method
1003, test condition A of MIL-STD-1344 or an equivalent industry standard when available when available , except that the minimum
temperature shall be as speclﬁed in table VIII. Atthe completlon of the last cycle, the connectors shall be returned to room

Py

temperaiure for further examination and shaii meet the reqwremems of 3.5.11.1.

4714 AWHMQQQ&W Classes H and K connectors shall be mounted in a manner

suitabie for appiication of one atmosphere pressure differentiai across the conneciors, and tested in accordance with method 1008,
test condition C, of MIL-STD-1344 or an equivalent industry standard when available when available . The leakage rate shall be
determined while pressurized air or gas, containing not less than 10 percent helium by volume, is applied to the connector.
Requirements shaii be as specified in 3.5.12.
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4.7.15 Humidity (see 3.5.13). The connectors shall be fully wired. The unmated and wired connectors shall be subjected to a

humidity test in accordance with method 1002, test condition ii, of MiL-STD-1344 or an equivaient industry standard when available
when available and with the following exceptions and details as required by 3.5.13.

a. Step 7B, vibration, is not required.

b.  Upon completion of step 6 of the final cycle, connectors shall be removed from the chamber and surface moisture
removed from the insulators. Immediately following removal of surface moisture, the insulation resistance test (see 4.7.9)
and the sea level dielectric withstanding voltage test (see 4.7.7.1) shall be conducted.

c.  After the 24 hour conditioning period, the insulation resistance shall again be measured.

4.7.16 Vibration (see 3.5.14). The connector assembly shall be mounted, as specified herein and vibrated in accordance with
method 2005, test condition 4, of MIL-STD-1344 or an equivalent industry standard when available when available . All contacts
shall be wired in series with at least 100 milliamperes of current aliowed to flow. A suitable instrument shall be employed to monitor
the current flow and to indicate any discontinuity of contact or interruption of current flow. Requirements shall be as specified in
3.5.14.

4.7.16.1 Connector mounting. Each receptacle shall be mounted on a suitable fixture, which in turn shall be attached to a
vibration table. A suitable sensor shall monitor the receptacles at a point on or near the receptacle. A counterpart plug shall be
engaged with the receptacle and shall not be held by any locking means. The wire bundies or cables attached to the receptacie shall
be clamped to nonvibrating points at least 8 inches from the rear of the receptacle. The wire bundies or cables attached to the plug
shall be clamped to a vibrating point 4 +1/2 inches from the rear of the plug. The clamping length shall be chosen to avoid
resonance of the wire bundles or cables. To eliminate possible wire breakage when testing connectors wired with number 28 AWG
wire, a strain relief ctamp that mounts directly to the connector and reduces the clamping length of the wire bundle to a minimum is
permitted.

4.7.16.2 Printed wiring board connector mounting. Right angle connectors shall have the receptacle mounted on an epoxy glass
printed wiring board, 1/16 inch minimum (plus added tolerances) thick and clamped to a suitable fixture which in tumn shall be firmly

mounted on the vibration table. Each plug shall be mounted in the normal manner at one end of the rectangular epoxy glass
faminate board. The board shall be 1/16 inch minimum thick.

4.7.17 Shock (see 3.5.15). Mated connectors shall be subjected to test condition E, method 2004 of MIL-STD-1344 or an
equivalent industry standard when available when available . One shock shall be applied in each direction of the three major axes of
the connectors. Receptacles shall be mounted similar to the mounting of 4.7.15.1. Plugs shall be engaged with the receptacles and
shall not be held by any locking means. All contacts shall be wired in series with a minimum of 100 milliamperes of current allowed to
flow. The wire bundles or cables shall be clamped to structures that move. A minimum of 8 inches of wire or cable shall be
unsupported behind the rear of the receptacle and 4 +1/2 inches of wire or cable shall be unsupported behind the rear of the plug. A
suitable instrument shall be employed to indicate any discontinulty or interruption of current flow. Requirement shall be as specified
in 3.5.15.

4.7.17.1 Printed wiring board connector mounting. Mounting method in accordance with 4.7.15.2,

4.7.18 Durability (see 3.5.16). Connectors shall be tested in accordance with method 2016 of MIL-STD-1344 or an equivalent
industry standard when available when avallable . The following details apply:

a. Mated and unmated 500 times at a rate of 200 +100 cycles per hour.
b. After 500 cycles mated connectors shall be subjected to salt spray.

4.7.19 Salt spray (corrosion) (see 3.5.17). Mated connectors shall be subjected to a salt spray test in accordance with method
1001, condition B, of MIL-STD-1344 or an equivalent industry standard when available when available . After exposure, connectors
shall be thoroughly washed with tap water to remove all salt deposits and then shall be dried in a circulating air oven at temperature
of 38°C +3°C for a period of 12 hours. They shall then be visually examined for evidence of corrosion and subjected to the contact
resistance test of 4.7.10 and the mating and unmating force test of 4.7.5. After completion of test, connectors shall conform to the
requirements of 3.5.4, 3.5.5, and 3.5.9.

4.7.20 Qversize pin exclusion (see 3.5.18). A hardened steel oversize pin, as specified in 3.5.18, shall be placed in a position
centered and parallel to the axis of the socket contact. A 12-ounce axial force shall then be applied tending to force the test pin into
the socket contact. After completion of the test, the contacts shall be subjected to the contact resistance test in accordance with
4.7.10. This test shall be performed on 20 percent or a minimum of four, of the socket contacts in each connector.

4.7.21 Reslstance to test probe damage (see 3.5.19). Socket contacts shall be tested in accordance with method 2006 of
MIL-STD-1344 or an equivalent industry standard when available when available . The following details shall apply:

[
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a. The test shall be performed on 20 percent of the contacts, or a minimum of four contacts.

b.  After testing, the contacts shall meet the requirements of 3.5.19 (contact engagement and separation)
c. Type i ortype 2 contact hoiding device.
d. Probe damage tool shall be inserted into the contact to the following depths:
Contact Holding fixture
size
Type 1 Type 2
20 202 +.005, .077 £.005 250 £.005, .125 £.007
IDe 202 +.005, .077 %.005 250 +.005, .125 +.007
20
Note: Dimensions are inches.
e. The diameter of the handle (.190) is not applicable.
4.7.22 Fluid immersion (see 3.5.20). Connectors shall be tested in accordancs with method 1016 of MIL-STD-1344 or an
equivalent industry standard when available when available . The following details apply:
a. Testfluid (a) .
b. Test fiuid (e).
4.7.23 Insert retention (see 3.5.21), Unmated connectors shall be tested in accordance with method 2010 of MIL-STD-1344 or an

equivaient industry standard when available when available :
=T a. Force to be applied: 10 Ibf/in® per second until pressure specified in 3.5.21 is reached.

b. Forclasses D, G, M, and N connectors, the wired contacts may be removed for

tested in accordance with method 208 of Ml -STD-202 or an equivalent industry standard whe q lnllabi

Jdrice Uud U8 L= U2z OF 4N eQuivalo! TEUSH Y SIQNDGQIG Wt VAU

RMA flux may be used). Solder cup terminations shall be tested in the followlng manner:

a. Test

7

b.  Test sample connectors shall have the solder cups dipped in, or brushed with, flux type RMA just prior to the application of
solder.

c. A pencil type soldering iron shall be used, with temperature regulated to 360°C +10°C to heat the test solder cups.

d. After healing the test solder cups to a solder melt temperature, 63/37 tin-lead type solder shall be applied to fill the solder

cup to a solder capacity which will result in solder wetting the entire cup surface and forming a solder fill meniscus across
the open portion of the solder cup.

e. The finished soider fiii shali be smooth and slightly concave with clear wetting and adhesion to all intemal surfaces of the
solder cup. Inspection shall be aided bv a 10X ontical aid.

S04 UL epect 22 qiGed LDy FOA Dpual

f.  Twenty percent but not iess than seven contacts of test specimen shall be tested.

4.7.25 mwmwmw Contacts shall be mounted in a suitable fixture and a gradual
force as shown in the tabie shaii be appiied to pin as shown on figure 3. The maximum rate of travel of the head of the testing
machine shall not exceed 1 inch per minute. Maximum loading time shall not exceed 1 minute. The permanent set shall be the

caed Lati 12 2Nal 1O 2XLeSC QAT SUL sian wo Uio

difference between the initial and ﬁnal position of the extreme pln tip, immediately after load removal and shall not exceed the limits
specified in 3.5.22.

4.7.26 Thermal vacuum outgassing (classes D, K, and M). All nonmetallic materials, including lubricants, used in the manufacture
of these connectors shalil be tested in accordance with SP-R-0022 or ASTM-E595 to determine the maximum TML of the original
specimen mass and the VCM content of the original specimen mass. For the pumasa of detarmining TML and VCM of connectors,

— the original specimen mass shall be the assembled connector mass excludmg metallic parts. The TMC and VCM for the connectors
may be determined by testing the specific materiais of the connector and caicuiating the ioss for the connector.
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RO N N
W

PERMANENT
SET
Mating moment
end (lb-in.)
size (unless
otherwise
specified (see
3.1)
20 53 .
—m i rmm e . P . e 29 29
FIGURE 3. .on In stren “a “e |
23 .16 |

a. Where appiicabie (not for printed circuit board type connector) the appropriate copper wire size, 2 to 4 inches in length,
properly preparad for the applicable solder cup size shall be inserted into the contact termination. Saevan contacts or

twenty percent of the contacts whichever is greater shall be tested.

lﬂ.

ingly with flux liqu r other techniques (see 3.3.1),

c. Uniess otherwise specified, a pencil type soider iron rated for 25 watts shall be used.

d. The solder iron shall be heated to a temperature of 360°C +10°C. It shall be applied to the termination for a period
necessary to hold the soider in a liquid state for a time duration of 4 to 5 seconds. Soider type to be used is SN-63 in
accordance with J-STD-006 or an equivalent mc_il_jstnlr standard when availabla when available .

e. After appiication, the soidering iron shail be removed and a visuai and mechanical inspection performed, the visual
inspection shall be at 10X,

-~

The connector shall show no evidence of distortion or damage to any area of the connector housing. The contact shall
meet the contact retention requirement (see 3.5.5).

e conlac eyul 28e J

5. PACKAGING

5.1 Packaging. For acquisition purposes, the packaging requirement shall be as specified in the contract or order(see 6.2). When
actual packaging of materiai is to be performed by DoD personnel, these personnei need to contact the responsibie packaging
activity to ascertain requisite packaging requirements. Packaging requirements are maintained by the Inventory Control Point's

packaglng activity withln the Military Department or Defense Agency. or within the Military Deparlment's or Detense Agency's

automated packaging files, CD-ROM producis, or oy contactmg the responsibie pacxaglng acuvrty
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6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.)

6.1 Intended use. These connectors are intended for general military use. The class and types of connectors are intended for
application as follows. Connector installations should be designed to assure that connectors are mated within the limits prescribed
by 3.4.5.

a. Classes G and N connectors are intended for use in nonenvironment-resisting applications where the operating
temperature range of -55° to +125°C is experienced. Crimp contact connectors have the additional advantage of
possessing removable crimp-type contacts.

b. Class N connectors are intended for use In applications wherein presence of residual magnetism must be held to very low
levels to avoid interference with nearby sensitive instrumentation.

¢. Class H receptacles are intended for use in applications wherein atmospheric pressures must be contained by the
connectors across the wall or panels on which they are mounted. If air leakage requirements are critical, a class H
connector should be used.

d. Crimp contact connectors shall have contacts present in all positions when the connector is installed.

e. Classes D, K, and M connectors are for high reliability space applications.

f.  Connector installations should be designed to assure that connectors are mated within the limits prescribed by 3.4.5.

6.2 Acquisition requirements. Acquisition documents must specify the following:
a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual documents referenced (see
2.1).

c¢. Packaging requirement (see 5.1)

6.3 Qualification. With respect to products requiring qualification, awards will be made only for products which are at the time of
award of contract, qualified for inclusion in the applicable qualified products list, whether or not such products have actually been so
listed by that date. The attention of the contractors is called to these requirements, and manufacturers are urged to arrange to have
the products that they propose to offer to the Federal Government tested for qualification in order that they may be eligible to be
awarded contracts or purchase orders for the products covered by this specification. Information pertaining to qualification of
products may be obtained from the Defense Electronics Supply Center (DESC-E), Engineering Standardization Directorate, Dayton,
OH 45444,

6.4 Copyright notice. All information disclosed in this specification and related specification sheets and military standard which is
or may be copyrighted by IT Cannon Electric is reproduced herein with the express permission of the copyright owner.

6.5 Definitions.

6.5.1 Qverall finish. A finish having a specified minimum thickness applied over the entire surface area (such as, barrel plating
technique or other nonselective plating technique, and so forth).

6.5.2 Localized finish. A finish having a specified minimum thickness applied to a definite area, (such as, clad, inlay, welded dot,
selective plating
technique, and so forth).

6.5.3 Gold finish. A finish having an unspecified thickness of gold not requiring a measurement of thickness.
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6.6 Steps in selecting MIL.-C-24308 type connector - PiN's.

Step 1. Determine the desired connector features.

. Use Class ( G, D, M, N, H, K, or G-PCB mount).

. Termination type (harness solder, harness crimp, fiat cable IDC, PC board solder).
. Size of contacts and contact density (#20 or #22).

. contact gender (pin or socket).

. Member of contacts (9, 15, 25, 26, 37, 44, 50, 62, 78, 104).

. Mounting method (no float, dual float, PC board vertical, PC board right angle).

mmoOm>»

Step 2. Using chart 'A’, select the appropriate specification sheet to be used.

Step 3. Using chart 'B', determine the appropriate [nsert MS sheet, MS sheet dash number, and shell size for reference in the
PIN selection.

Step 4. Using chart 'C', determine the appropriate Shell MS sheet dash number for reference in the PIN selection.
Step 5. Using the shell size, Insert MS sheet number and dash number, and Shell MS sheet number and dash number,

determined from steps #3 and #4 above, refer to the charts on the slash sheet selected in step #2 above and determine the
appropriate slash sheet dash number (PIN) for the desired connector.
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CHART A" A T Tl

Solder (/3 sheet)
— Pin contact

“—  Crimp {i4 sheed)

——Hamess
terminal
B —  Solder (/1 sheet)
Socket contact
 cass | "L Grimp (2 sheot

DorG
Pin contact (128 sheet)
— IDChrmlnal—E
Sockat contact (/27 shast
I—— Solder (/7 sheet)
Pin contact
"L Crimp (8 shee
— class __
MorN Solder (/5 sheet)
| “‘--I--A-——A--AI (I
- Crimp (/6 sheet)
Soider (/7 sheet)
Plneonhet—I:
Crimp (not available)
___ class __ |
HorK
L— Socket contact (not avallable)
Pin contact sheet)
| classG _l__ @

PCB

L— Socket contact (/23 sheet)

23



'CHART *B" INSERT MS SHEET INFORMATION SELECTION

[
)
)
]

L— Ske22 —

9 contacts (MS18273-1 shell size 1)

15 contacts (MS18274-1 sheli size 2)

25 contacts (MS18275-1 shell size 3)

AL anndanta (nad arallahle In alva N acndenda)
£V AR IEWD (ITIVL BVaEIaUTO i) SIlLT LV WITUMAD)

37 contacts (MS18276-1 shell size 4)
44 contacts (not svallable In size 20 contacts)
50 contacts (MS18277-1 shell size 5)

62 contacts (not available in size 20 contacts)
78 contacts (not available in size 20 contacts)

104 contacts (not avallable in size 20 contacts)

B cnebonbe Jmad cvoallable Lo _lee AA ool A\
T CONMAVES {TIVL aVRIIEDIO I L0 L4 CONWEGs)

15 contacts (MS18272-2 shell size 1)
25 contacts (not avallabls In size 22 contacts)
28 contacts (MS18274-2 shell size 2)
37 contacts (not available In size 22 contacts)
44 contacts (MS18275-2 sheli size 3)
50 contacts (not availbale in size 22 contacts)
82 contacts (MS18278-2 sheil size 4)

78 contacts (MS18277-2 shell size 5)
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CHART "C*  SHELL MS SHEET INFORMATION SELECTION

— Panel —

Printed L~ Rtangle (Shell 1-5 MS14058-xx)

oo onmad
pomIu

Rt angle (Shell 1-5 MS14058-xx)

—  Socket —|
L Straight (Shell 1-6 MS14058-xx)
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6.7 Subject term (key word) listing.

Contacts

Crimp

Current

Dielectric

Finish

Heat

Humidity

Inspection

Insulation displacement
Magnetic permeability
Materials

Mating force

Military standards
Plug

Pin

Printed wiring board
Qualification

Receptacle
Sampling
Socket

CalAdns
VVIVUTH

Solderability
Temperature

Voltage

6.8 MILITARY SPECIFICATION ALTERNATIVE

MIL-M-14
MIL-S-5002 -

MIL-T-10727 -

MIL-F-14256 -
MIL-W-16878/4

MIL-C-22520 -
MIL-M-24519 -
MIL-C-39029 -
MIL-G-45204 -
MIL-C-49055 -
MIL-P-81728 -
MIL--81969 -
STANDARDS

MIL-STD-790 -

MS14058 -

MS14059 -

MS18281 -

Molding Plastics and Molded Plastic Parts, Thermosetting.
Surface Treatments and Inorganic Coatings for Metal
Surfaces of Weapon Systems.

Tin Plating; Electrodeposited or Hot-Dipped, for

Ferrous and Nonferrous ivieiais.

Flux, Soldering, Liquid (Rosin Base).

- Wire, Electrical, Polytetrafluoroethylene (PTFE)

Insulated, 200°C, 600 Volts, Extruded Insulation.

Crimping Tools, Terminal, Hand or Power Actuated, Wire
Termination, and Tool Kits, General Specification for.
Moiding Piastics, Poiyester, and Poiyaryiether Thermopiasiic.
Contacts, Electrical Connector, General Specification for.
Gold Plating, Electrodeposited.

Cables, Power, Electrical, (Flexible, Flat, Unshielded),
Round Conductor, General Specification for.

Plating, Tin Lead (Electrodeposited).

Installing and Removal Tools, Connector Electrical Contact,
General Specification for.

Standard Practice for Established Reliability and High
reliability Qualified Products List (QPL) Systems for
Electrical, Electronic, and Fiber Optic Parts Specifications.
Connector, Electric, Rectangular, Miniature, Polarized Shell,
Rack and Panel, Shell, Receptacle, Socket Contacts Straight,
Printed Circuit Board Terminal Types.

Connectors, Electric, Rectangular, Minlature, Polarized Shell,
Rack and Panel, Shell, Plug, Pin Contacts, Printed Circuit
Board Termination Types.

Contacts, Pin and Socket, Classes G, N, and H, Solder Type,
Non-removable.
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3.35.1,
1.2.1,3.3.5.1

3.3.4.2.1,3.3.6.2

4.7.27b
4513

4513
3.3.5.1
3.4.1.2
3.3.4.2.1,3.34.2.2.1,
3.3.63
4513

3.34.22.2a,b,¢
3.4.1.24

4.1.2
3.3.4.222c
3.34.2.2.2¢c

34.1.1,34.13

Military
IQICICNVE

6.9.3.1
6.9.4.1

6.9.2.1

6.9.8

6.9.8

6.9.3.1

6.9.5.2
6.8.2.1,6.9.2.2.1,

6.9.4.3

6.9.8

6.9.2.2.2a,b,c

6.95.2.1

6.9.7

6.9.2.2.2c

6.9.2.2.2¢c

6.9.5.1, 6.9.5.3
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(See supplement 1 for list of associated specification sheets and military standards).

(Unless otherwise indicated, coples of the above specifications, standards, and handbooks are available from the Defense Printing
Service Detachment Office, Blgd. 4D (Customer Service), 700 Robbins Avenue, Philadelphia, PA 19111-5094.

6.9 FORMER MILITARY REQUIREMENTS

6.9.1 Dissimilar metals. When dissim

6.5.1 Dissimilar melals. When dissimilar metals are employed in intimate contact with each other, prolection against eieciroiytic
corrosion Is to be provided as specified in guideline 16 of MIL-HDBK-454.
6.9.2 Contact finish (solder contact). The finish on contact bodies are to be goid applied either overall or iocaiized for class G (see

6.5). The finish on contact bodies for classes D, K, and M are to be gold applied overall. The finish on contact bodies for class H are
to be tin applied overall.

6.9.2.1 Qverall finjsh. Contact bodies are to be overall gold-plated 50 microinches thick minimum in accordance with
MIL-G-45204, type 1, grade C, class 1, over a suntable underplate (see 6. 5) Silver is not be used as an underplate Nickel Is not be

used as an underplate on classes M and N. The finish on contact bodies of class H conneciors are to be 50 microinches minimum of
electro-tin (no organic brighteners) in accordance with MIL-T-10727. Preliminary plating of another metal is permissible.

6.9.2.2 Localized finish. Contact bodies are to be overall nickel plated in accordance with QQ-N-290, exc p r; ating thickness are

to be 30 to 150 microinches thick (see 6.5). Mechanical operations may be performed after application of plati

6.9.2.2.1 Contact mating area. The contact mating area as shown on figure 1 are to be gold piated 50 microinches thick minimum
in accordance with MIL-G-45204, type Il, grade C, class 1 or an equivalent industry standard over nickel plating (see 3.3.3.2.2)
6.9.2.2.2 Temingtions. Terminations are to be plated as follows:

a. Solder cups: 100 microinches minimum tin-lead plated in accordance with MIL-P-81728, 50 to 95 percent tin.

b. Insulation displacement. 100 microinches minimum tin-lead plated in accordance with MIL-P-81728, 50 to 95 percent tin.

c. Printed wiring tails: Dimension M as shown on MS14058 and MS14058, 100 microinches minimum tin-lead plated in
accordance with MIL-P-81728
6.9.3 Dielectric materials
6.9.3.1 Insent. Insert materials are to conform to type SDG-F of MIL-M r type GPT-30F or GET-SOF in accordance with
AAll RE NALCAN $me nlnnana M e Al mmema lnoamed Alialambeda —ln—-,n! e Almmmnn LE mon b b mlmoas
MIL-"VI"£40 1 9, 1Vl Liad > U, \J, IVI anuiN bUllllelUlb NSeNn GieieCinc maweria 1or ciasses n dllU l'\ alg v ue giu»

6.9 .4 Metal components. Metal components are to be of high grade corrosion resistant material or a material treated to resist
corrosion which will allow the complete connector assembly to meet the requirements of this spscification.

6.9.4.1 Einish (classes G and N) 3/. Shells are to be cadmium plated in accordance with type Il, class 2 of QQ-P-416 or zinc
plated in accordance with ASTM B633. A preliminary plating of another metal is permissible. The resulting finishare to be electrically

conductive, and are to be of a golden color to ensure that the chromate finish has been properly applied. Corrosion-resistant steel
parts |nclud|ng shells are to be passivated in accordance with QQ-P-35 and need not be overplated. (See MIL-STD-5002 for

........... tn mmelianbioace canteiadiama enandriata am tinn ~af mima $mr maranmAans Al anbioama

agrospdace ullu llll» 18 apputatun 1esuivuivins Wl llbll T&8StiCls wie usSe O1 ZIiNC 107 aviuspacve applivauviis. ,

6942_1m§b,jg[_gla§§_u_ggnm_§ Unle otherwise specifi ,allm al pa
accordanc ing © er met: ibl

o e mdbe
I anotn

s for class H connectors are to be tin plated in

F’;
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6.9.4.3 Finish for classes D, K, and M connectors. All metal parts for classes D and K connectors are to be electrically conductive
nickel-phosphorus conforming to ASTM B733, class 1 or 2, type lll, .0005 inch minimum thickness, class 1 or 2, grade B, finish is to
be dull. Use of a suitable underplate is permissible. For class M, the finish is to be gold in accordance with MiL-G-45204, grade C,
class 1 over a suitable underplate (see 6.5). A silver underplate is not be used.

6.9.5 Interface and physical dimensions.

6.9.5.1 Solder contacts. Solder contacts are to be nonremovable from the insert, are to have eyelet or solder cup terminals as
specified (see 3.1)and are to be in accordance with MS18281. Solder cups are to be so designed such that during soldering, no
components will be damaged and no liquid solder is to escape.

6.9.56.2 Crimp contacts. Crimp contacts are to be as follows:

Connector density Contact size Contact Part or identyfying Number (PIN)

High 22D socket M39029/57-354
High 22D pin M39029/58-360
Standard . 20 pin M39029/64-369
Standard 20 socket M39029/63-368
6.9.5.2.1 Contact insertion and removal tools. Crimp removable connectors are to be designed for contact insertion and removal
with the applicable military tools as follows.:
Contact size Tool PIN
22D M81969/14-01 with plastic tips
M81969/1-04 with metal tips
20 M81969/39-01 with plastic tips

M81969/1-02 with metal tips

6.9.5.3 Classes H and K contacts. Classes H and K contacts are to be permanently fused in place and are to have eyelet or
solder cup terminals, as specified (see 3.1), in accordance with MS18281.

6.9.7 lished Reliabili igh reliability practice . An established reliability and a high reliability practice are to be
established and maintained in accordance with MIL-STD-790. Evidence of such compliance is to be verified by the qualifying activity
of this specification as a prerequisite for qualifications and continued qualifications effective 24 months after the date of this

document.

6.9.8 Preparation of samples. Connectors are to be wired with approximately 2 feet of wire conforming to MIL-W-16878/4 and
table X. Half of the connectors of each type are to be wired with the maximum wire size and the remainder are to be wired with the
minimum wire size specified in table X. Termination of wires to contacts are to be accomplished as follows: A MIL-C-22520/2
crimping tool (see 3.1), is to be used for removable contacts. Soldering is to be in accordance with guideline 5 of MIL-HDBK-454 for
nonremovable contacts. Insulation displacement connectors are to use cable in accordance with MIL-C-49055.

6.10 Changes from previous issue. Marginal notations are not used in this revision to identify changes with respect to the
previous issue due to the extent of the changes.
CONCLUDING MATERIAL
Custodians: Preparing activity:
Amy - CR DLA - ES
Navy - EC
Air Force - 85
NASA - NA
Review activities: (Project 5935-4007)

Ammy - AR, AV, M|, AT, ME
Navy - AS, CG, MC, OS
Air Force - 11, 99
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